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2000 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTIONII, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some prablems or parts of problems.

1.5¢

y=1-cos x

2
1. Let R be the shaded region in the first quadrant enclosed by the graphs of y = €™, y = 1 — cos x, and the
y-axis, as shown in the figure above,

(a) Find the area of the region X.
(b) Find the volume of the solid generated when the region R is revolved about the x-axis.

(¢} The region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a square.
Find the volume of this solid.

Copyright © 2000 College Entrance Examination Board and Educational Testing Service, All rights reserved.
AP is a registered trademark of the College Entrance Examination Board.

GO ON TO THE NEXT PAGE.
-2-



2001 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTIONII, Part A

Time-—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.
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1. Let R and S be the regions in the first quadrant shown in the figure above. The region R is bounded by the
x-axis and the graphsof y = 2 - x* and y = tan x. The region § is bounded by the y-axis and the graphs of

y=2~~x3 and y = tan x.
(a) Find the area of R.

(b) Find the area of §.
(c) Find the volume of the solid generated when 5 is revolved about the x-axis.
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2002 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTIONI1, Part A

Time-—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

1. Let fand g be the functions given by f(x} = ¢* and g(x) = In x.

(a) Find the area of the region enclosed by the graphs of f and g between x = % and x = L

(b) Find the volume of the solid generated when the region enclosed by the graphs of f and g between x = _;_

and x =1 is revolved about the line y = 4.
(¢) Let A be the function given by 4(x) = f(x} — g(x). Find the absolute minimum value of 4(x) on the

closed interval% £ x £ 1, and find the absolute maximum value of A(x) on the closed intcrval—;— Sx£1.

Show the analysis that leads to your answers.
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2003 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTIONII, Part A
Time—45 minutes
Number of problems-~-3

A graphing calculator is required for some problems or parts of problems.

X
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1. Let R be the shaded region bounded by the graphs of y = vx and y = ¢™°* and the vertical line x = 1,
as shown in the figure above,

(a) Find the area of R.
(b) Find the volume of the solid generated when R is revolved about the horizontal line y=1

(c) The region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is
arectangle whose height is 5 times the length of its base in region R. Find the volume of this solid.
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2004 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

2. Let fand g be the functions given by f(x) = 2x(1 - x) and g{x) = 3(x —1)Vx for 0 < x <1. The graphs of
f and g are shown in the figure above,

(a) Find the area of the shaded region enclosed by the graphs of f and g.

(b) Find the volume of the solid generated when the shaded region enclosed by the graphs of f and g is
revolved about the horizontal line y = 2,

(c) Let h be the function given by A{x) = kx(l — x) for 0 < x < 1. For each & > 0, the region (not shown)

enclosed by the graphs of & and g is the base of a solid with square cross sections perpendicular to the
x-axis. There is a value of & for which the volume of this solid is equal to 15. Write, but do not solve, an
equation involving an integral expression that could be used to find the value of £.
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2004 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTION I, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

- Traffic flow is defined as the rate at which cars pass through an intersection, measured in cars per minute, The

traffic flow at a particular intersection is modeled by the function F defined by

F()=82+ 4sin(%) for 0 < 1 < 30,

where F(r) is measured in cars per minute and ¢ is measured in minutes.

(a) To the nearest whole number, how many cars pass through the intersection over the 30-minute period?

(b) Is the traffic flow increasing or decreasing at = 79 Give a reason for your answer.
(c) What is the average value of the traffic flow over the time interval 10 < ¢ < 15 7 Indicate units of measure.

(d) What is the average rate of change of the traffic flow over the time interval 10 £ 1 <15 7 Indicate units of
measure. '
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2004 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

6. Consider the differential equation %— =x*(y-1).

(a) On the axes provided, sketch a slope field for the given differential equation at the twelve points indicated.
{Note: Use the axes provided in the pink test booklet.)
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{(b) While the slope field in part (a} is drawn at only twelve points, it is defined at every point in the xy-plane.
Describe all points in the xy-plane for which the slopes are positive.

(¢) Find the particular solution y = f(x) to the given differential equation with the initial condition f(0) = 3.

END OF EXAMINATION
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2005 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

- CALCULUS AB
SECTIONII, Part A
Time—45 minutes
Number of problems—3

G0
Vgt

A graphing calculator is regunired for some problems or parts of problems,

0 1 -\

1. Let fand g be the functions given by f(x) = % +sin{zx) and g(x) = 47 Let R be the shaded region in
the first quadrant enclosed by the y-axis and the graphs of f and g, and let § be the shaded region in the first
quadrant enclosed by the graphs of f and g, as shown in the figure above.

(a) Find the area of R.
(b) Find the area of §.

{c) Find the volume of the solid generated when S is revolved about the horizontal line y = -1

WRITE ALL WORK IN THE TEST BOOKLET.
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2006 AP° CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTIONIL Part A
Time-—435 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

1. Let R be the shaded region bounded by the graph of y = In x and the line y = x — 2, as shown above.
{a) Find the area of R.

(b) Find the volume of the solid generated when R is rotated about the horizontal line y = -3.

(c) Write, but do not evaluate, an integral expression that can be used to find the volume of the solid generated
when R isrotated about the y-axis.

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

© 2006 The College Board. All rights reserved.
Visit apcentral.collegeboard.com {for AP professionals) and www.collegeboard.com/apstudents {for students and parents),

. GO ONTO THE NEXT PAGE.



2007 AP® CALCULUS AB FREE-RESPONSE. QUESTIONS

CALCULUS AB
SECTIONII, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

20
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1. Let R be theregion in the first and second quadrants bounded above by the graph of y = and below

2
by the horizontal line y = 2.

(a) Find the area of R.
(b) Find the volume of the solid generated when R is rotated about the x-axis.

(¢) The region R is the base of a solid. For this solid, the cross sections perpendicular to the x-axis are
semicircles. Find the volume of this solid.

WRITE ALL WORK [N THE PINK EXAM BOOKLET,

© 2007 The College Board. All rights reserved.
Visit apeentral. collegeboard.com (for AP professionals) and www.collegeboard. com/apstudents (for students and parents).

GO ON TO THE NEXT PAGE.
2.



2008 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTIONII, Part A
Time-—45 minutes
Nimber of problems—3

A graphing calculator is required for some problems or parts of problems.

1. Let R be the region bounded by the graphs of y = sin(zx) and y = x? — 4x, as shown in the figure above,
(a) Find the area of R. ‘

(b) The horizontal line y = ~2 splits the region R into two parts. Write, but do not evaluate, an integral
expression for the area of the part of R that is below this horizontal line.

(¢} The region R is the base of a sohid. For this solid, each cross section perpendicular to the x-axis is a square,
Find the volume of this solid.

(d} The region R models the surface of a small pond. At all points in R at a distance x from the y-axis, the
depth of the water is given by h(x) = 3 — x. Find the volume of water in the pond.

WRITE ALL WORK IN THE PINK EXAM BOOKLET.
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2009 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTION I, Part B
Time —45 minutes
Number of probiems—3

No calculator is allowed for these problems.
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4. Let R be the region in the first quadrant enclosed by the graphs of y = 2x and y = x*, as shown in the
figure above.

(a) Find the area of R.

(b) The region R is the base of a solid. For this solid, at each x the cross section perpendicular to the x-axis
i3

5 x). Find the volume of the solid.

has area A(x) = sin(

{¢) Another solid has the same base R. For this solid, the cross sections perpendicular to the y-axis are squares.
Write, but do not evaluate, an integral expression for the volume of the solid.

WRITE ALL WORK IN THE PINK EXAM BOOKLET.
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2010 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

CALCULUS AB
SECTION I, Part B
Time—-45 minutes
Number of problems—3

No calculator is allowed for these problems.
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4. Let R be the region in the first quadrant bounded by the graph of y = 2v/x, the horizontal line y = 6, and
the y-axis, as shown in the figure above,

(a) Find the area of R.

(b} Write, but do not evaluate, an integral expression that gives the volume of the solid generated when R is
rotated about the horizontal line y = 7.
(¢) Region R is the base of a solid. For each y, where 0 € y < 6, the cross section of the solid taken

perpendicular to the y-axis is a rectangle whose height is 3 times the length of its base in region R. Write,
but do not evaluate, an integral expression that gives the volume of the solid.

WRITE ALL WORK IN THE PINK EXAM BOOKLET.
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